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Abstract (Basic) : JP 2001220676 A 

NOVELTY - A raw material organic metal compound gas is 
intermittently supplied on a base material and a ferroelectric material 
film is deposited by organic metal compound chemical vapor phase 
sediment method, to form a ferroelectric material film. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (i) Manufacture of ferroelectric memory which involves using 
the ferroelectric material film forming method; (ii) Manufacture of 
actuator using the ferroelectric material film forming method; and 
(iii) Manufacture of micromachine using the ferroelectric material film 
forming method. 

USE - For forming ferroelectric thin film used in ferroelectric 
memory, actuator and micromachine (claimed) . 

ADVANTAGE - Crystallinity of the film improves by pulse film 
forming metal oxide chemical vapor deposition method. The film has 
excellent surface flatness, ferro-electric characteristics and improved 
leak characteristics. Productivity of the film is improved. 

pp; 10 DwgNo 0/17 
Technology Focus: 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Process: Between 
the intermittent supply of raw material gas, purge gas of raw material 
organic metal compound gas is passed on a base material or evacuation 
is carried out. 



<l9>B*Mttt/r (JP) (12) & H !ft jft & 



(A) (lD^WB^H*^ 
^512001-220676 
(P2001-220676A) 
(43)&BBB ¥^13^8 M14B (2001.8.14) 



(51)Inta 7 
C2 3C 
B8 1C 
HO 1L 



16/40 
1/00 
21/316 
27/10 
27/108 



■bwe* 



4 5 1 



F I 

C2 3C 
B8 1C 
HO 1L 



16/40 
1/00 
21/316 
27/10 



X 
4 5 1 
65 1 
(± 10 JO 



4K030 
5F058 
5F083 



(21)fflS»# 1$H2000-32817(P2000-32817) 


(7DHEA 


899000013 








(22)tBKH ¥Jffil2*p2E4B(2000.2.4) 




JtOKffigSU2^MlIj2-12- 1 




(72)«W# 


AS tt 


ttffi^0^1SUSffl#8*fr9 1999*9)110 tt 




#3fc/ll*JH«*SttKSffl 3 P 1-3-5- 






4-305 




(72)&W# 








#*WIJMBRiWBKt«a«»£ia8-13 






^'J->3-#»5 B-505 




(74)f<SaA 


100077517 






#S± 5ffl « (*4«) 









(54) !WI*#*m»R<0«R**i:*O«» 

(57) imm 

mm: MocvDjstj:*at»w**maRwft 

ft, ft tt£££tt£<B;T$ & i t . 



8 
A 



o 



< ■ 



!(2) 001-220676 (P2001-2258 



* m- 1\ xitMmmth z t t -ttmm i 

imm3) ^mmtmtfiPb <zr. td o 3 
Th & z t *m 1 1- h mm. i xa 2 izimmmm 
mtrnmcomum. 

[MRWI4 ] amftttfWS r B i , Ta, 0 9 T 

zzt zftt&t -tzmmfc* =e v nmrnim. 
mm6 3 mm 1 -4 ou-ffi*»(cE«053tBw 

& i t -r s r^-f j.x-^^ijjt^. 
[ft*ii7] M^i~4ou-«i^tias<o5sgi* 

* -I t fcffgfc b ? h ? O V i/><7M-@Lldk. 
[0001] 

itittoitmmmm wocvds) iziiPb 

(Zr,Ti)0 3 CPZT3 «2fOSIRlffcWmi| 

^ ?^^>*wm-z>-xmt l zmh. 

[0002] 

*vj*T?i-*.x-fi%zo2 < mmtt<s>&. ® 
[0003] mmmmvmmt ixu. ma 

fcfcfc (MOD) . MOCVDtfeiriftMv»feft6J:3 

^^M0CVDJfe6«t*afc#ifefi&. 
[0 0 04] MOCVD^i, «iJf, WM^Jilg 
Pb (C„H 19 0 2 ),-Zr(0-t- 



C 4 H 9 ) 4 -Ti (0- i-C 3 H 7 ) 4 -o, m 
flfcU (Ill) PtS<g±t620X:T-PZT*^ 
U»U MOCVDSKiijiaRLfepzT 
ft £oS6SW#MR£*jwfcji * y -ft t'CUfflft-n, 

ft, fifflfliftifMHifcSfiTv^. 
[0005] Z<D£ dZmmizgi&fctbVZ&t L 
T, ftiS7x-;k &^c0^lrtO{J*\ CVDrTo-fe 
*S#£&#t*i<7)fcLT\ PZTfc^HT, (Zr 

tt> ^B^Offlittco^-c^aswfttoTfts* 1 , rot 

«£. (Pb+Ti) OJSfflli: (Pb+Zr) O^jg 
[0006] 

ftaf3)5COMOCVDTn-trX^IB]S|dr^^L, PZT 
ftfc'c7)?II^«c»KO#14S:(fiI±$-l+S <: t Wegft, 

[0007] 

( 1 ) *i&4m{t^{t¥m&mmz±zm%.i* 

m*. mxmzmt Lrmxtmmmtmrz z 

[0008] ( 2 ) isimzmm&m&totfw 

tfxztttAK xitK£.$m-t$>ztzmti-z±3i 

( 1 ) mcvmmmmmmffik. 

( 3 ) ymzmtrnvp b<z r , t i > o 3 -c**; 

fc * M2: -r* JJB ( 1 ) . ( 2 ) t:Etto!n»«9 
[0009] IRH^ SrHKW(ctt|M-4 £ fc t j; 13 % 

[0010] *w»fcJiWir. s ^>(c, -tie^iM* 



!(3) 00 1-220676 (P200 1-2258 



[00 113 

[fttycontemm *m<r>8MU&x'mztihi> 

mm*iffiTt>htf. it Lxmmmzwi^tix^ 
mm^mmmmmb lxu, p b ( z r . t 

1 ) 0 3 CPZTJ , (Pb, La) (Zr, Ti ) O 
3 CPLZT] , SrBi 2 Ta 2 0 9 , Bi 4 Ti 3 
Oi 2> YMn0 3 , Sr 2 (Ta, Nb) 2 0 7 , (B 
a, Sr)TiO s , Pb 6 Ge 3 0,i«r«W*i 

t #-e £ & . p z Tiivm&mmmtmx't) 1 . 

[0 0 1 23 *%B^MOCVD^ratfcV^T, ±IS^ 
HSWfWf fl* M O C V fctf>(Cf«!?* 

±B£ &ts%{t^mciiW&mk-&®ix't>tLtf i v \ - 

[00 13lWitf, PZT^ ((CH 3 ) 3 C 
CO) J CH-£-thdT*^i?'tt, PbUftiLTP 
b (C a H, ) , . Pb (thd) 2 > (C, H 6 ) 3 
PbOCH 2 C (CH 3 ) 3 . Pb (C, H 5 ) , (t 
-OC, H 9 ) . Pb (C u H, 9 0 2 ) j , Pb (CH 
s ) 4 , PbCl 4 , Pb (n-C 3 H 7 ) 4 , Pb 

(i-C, H, ), , Pb (C 6 H 5 ) 4 , PbClj 
%t\ ZrS^ftLTZr (t-OC 4 H 9 ) 4 . Z r 

(i-C 3 H 7 ) 4 , Zr (thd), . ZrCl« , 
Zr (C 5 H 5 ) 2 C 1 2 , Zr (OCH 3 ) 4 . Zr 

(OC 2 H 5 ),, Zr (n-OC 8 H u ) , , Zr 

(C 2 H 6 0 2 ) 4 , %b\ T i WMb LXT i ( i- 
OC 3 H 7 ) 4 . T i ( t h d ) 2 ( i -OC3 H 7 > 

2 , Ti (OC 2 H 5 ) 4 , TiC I4 . Ti (OCH 

3 ) 4 , Ti (OCH, )« , Ti (OC 5 H u ), % 
t'Zmf&ZttfX'Zh. Ztc. PZTT(iPbO-S5 
SrLa XS&T& £ t tmtchtlh tf, L a 
BflfcL-TttLa (thd) 3 . La (C, H 6 0 2 ) 

4 , Laci 3 %z*m^zttfix-%h. Ztl^fM. 
0, aatEtfiwc* tmixm&j£z%<t$»m 

[00 143 tt:. SrB i 2 Ta 2 0 9 (SBT)& 
<7))^. SrSfitLTSrCl,, Sr (C 5 H 5 ) 
2 , Sr (C 6 (CH 3 ) 5 ) 2 . Sr (thd) , , 
Sr (thd) 2 (C 8 H 23 N 5 ), , BiJffitLT 
BH 3 , BiCl 3 . BiBr 3 . Bi (CH 3 ) , , 



B i (C 2 H 8 ) 3 . B i (C, H 7 ) 3 . B i (C« 
H, ) 3 , B i (C 8 H„) s . B i (C, H, ) , . 
Bi (CH 3 C 6 H 4 ) 3 , Bi (OCH 2 CH 2 N 

(CH 3 ) 2 ) a • B i 1 3 , TaHSWtL-CTaC 1 
5 , TaC 5 H 5 C 1 , Ta (OCH 3 ) , , Ta (O 
Cj H 5 ) 5 , Ta (OC 3 H 7 ) , , Ta (OC 4 H 
s ) 8 KtfZm^&ZttfTZh. 

[0015) -f-Offe, B aM. N alSDB, B a ( t h 
d)i , Ba(thd); (C B H 23 N 6 ) T %k'l>tii 
ffl-C'^S. £glzfclX**V- > r#XbLXtZ$rS&tf 
^Ar, N 2 Wkm*Zb#?*&. 4fc, 
H 2 , 0 2 Srift^y-V^t LXm^&M&hf) 
*. ^WnnHmX-it. JJEOft*MOCVD!R|8Mf* 

x, *miv>ttww?jmw;bn£-z.b#x'*h. 

mmmctizi*mf-tz>t>K -mui. i~so# 
mm. *4u<»5~i ofwaeur?**. mm 

[00 1 63 4*:, JKW^XWlBWWttttOlBttt. H 

&mtzzbtfn*v\\ %tn,z£*>xm\tiz<m 

\f+ftX't> 0 . *>4 o JtvuMB/t- *s* h$mifr\ 
[00 1 7 3 ^-VijXb UT»±. ^vStt^'X. «itf 

a r awe* i>*\ jtm^*^ -5 ^esro^t' 

h jiwawiawwn, -^w^m ocvd ao^ft ( r 

k«, mm®., mm. m%mzz) 
tmstzzbtfx-th. 

[00 183 4s»^JtRdPa«tt«tt*mT»* P ZT 
i=oi»T3i^* mT^*a<Tfc5. PZTfi, -« 
iCPb (Zr. TiO) 3 TUhZtl&ff. ZblzPb 
(Tj-StfLa, Nb. C a.?cb'X'W3&£tlfc i>W ( P L 
ZT) «J£<PZT^kDf{fn&. PbTi0 3 fcPb 
Zr0 3 (i£$BI8U PbTiOj tCitt^««SrlfeV^ 
3t)^;v^Zr/TiJt^0KHCteV^iMfri:^^S. Z 
r/T i = 5 5/4 5#5gti3V>Tffl^B<rtatiWS. 
0 . ClitJ; 0 Z r U -/f-fflirJ±SB*a, T i U -7 till 
X'iiJEfiili<?>1&ibmZb&. **y-iaST c fi. P 
bZr0 3 O2 3 0'Ci:PbTi 0 3 <^>4 9 0'C^X 
Z r/T i ittCJCtTjlttWttSWW*. 

[00 1 93 PZT<7)JIP^tOV>T<i:$t(=i)i B JL.3t 
#>% fWlttr. Pb (C T H l9 0 2 ) 2 . Zr (O 



!(4) 001-220676 (P2001-2258 



• t-C, H 9 ) 4 , Ti (O • i -C 3 H 7 ) 4 , O 

2 zm^mtzi^T. mi z&m.Lx*wR<7)i; : &z 

i iz=Hmam&2 zmt. 
& i ncoummy-tTf 3±tca«4 z&mix^h . 

PbJP^T&SPb (C n H I9 0 2 ) 2 i±MST@ft 
X'&KDX't-rn-STimi. *<D±.Kz*^y*?$ 
XtLTAr5rDJ:##{tT^$-frS. Zr W®7Xh 
&Zr (O- t-C 4 H 9 ) 4 , TimXt>&Ti 
(O- i-C 3 H 7 ) 4 liiSWO, 

tm-fl^-tfs. 9#77P3>*>^ i ouwmxx 

m*t>m.mtt:jm#Ait&itisti % m-&#xt ix 
i izmztii . «fi^^ujiBRS*ifcats 

4±T*RHBLT P Z T:OTMt8*l« . 
[0 0 2 0] vc. Pb/Zr/T 

i O^/Ht&lit0 2 /PbO«yWt*WaOPZTMj« 
fcJGfcTJJrgfcafflf*-*. «i.|f % jEfrflPZTTttZ 
r (Zr+Ti) =0. 42, l« 9 B 8 PZTT1±Z r 
/(Zr+Ti) =0. 68, **Olr^tltPb/ (P 
b + Zr+Ti ) =0. 5k-TZ. fcfc'U 0 2 /Pb 

[00 2 1] Sfl^fc LTtt. IHSftPZTOfcSfflKfc 
IX (1 11) Pt/Ti/Si0 2 /Si. Ir/T 
i 0 2 /S i 0 2 /S i . IrOi, JMS*PZT*)« 
LT (10 0) SrRuO 3 /(100) Sr 
Ti0 3 , (111) SrRu0 3 /(lH) SrT 
i0 3 , (110)SrRuO 3 /(H0)SrTi 

o 3 ZZtfm&tctnkLXfatytLX^itf^ PZTts 

(111) Pt/Ti/Si0 2 /Si£««4tLT 

fflus s i lyx-^zmmzmhfr-op 
ZT<v&ito&.&izmLX^l p t Jis»swi fc . s i 
kPttf%&th<7)X\ s i 0 2 JB£4h£3tf. 

^-y^«c«t o ( 1 1 1 ) EniLfcf c cm&m&t h 

ZklfiXth. 

[ 0 0 2 2 ] «t o fc LT«H^a^*t»E» 1 
ACCSAU SIZ4±tPZT«rJt»S-tf4*r. *J|Bfl 

1 0#, HIH*0-~2 0#!:f 4. Jifi^Ottttav 

mmixmntfxntmwkix^z mm-isax 



[0023] Milt® 1 OSBi«HU-CK9JLfe*t, 

MocvDiaK>aii«tti*nciHjgs^^. mum 

5fiiSS##«SJK0JiJ5{i. IfCrlJ&gSft-f , ffljktJC 
fcT»«>fe*i**«. -iRttfiitt. ^';fflKli5 0~2 

-visymumi o^mOTcoJisr*5. smii* 

ff*<#72 5 OnB-CteartScOT. ^t'Jffl^T'{i2 5 0 

[0024] v±<m< ixmstimmwmtfm 

s^fHaftt**^ *m&k. mmizm 
&bmwx'$>&zttfx-*&. 

[0025] 

Pb (C u H 19 0 2 ) 2 -Zr (O- t-C 4 H 9 ) 4 

-Ti (o- i-c 3 H 7 ) 4 -o 2 mmmzm^x. 
pzTamitz. mm&mmiizmmiz^itz® 

&£^Tt 4«S7n-<7)3-/P K * — /H£©Ejg£ffl 
V*fc. Zr (Ot-C, H 9 )j fcTi (Oi-C 3 H 
7 )♦ Ar^S-ffl^TAVlO-^-t 
*£fcT*fc*4»fc. -*Pb (C n H 19 0 2 ) 2 UA 

r^&±^-*^iK§#(t-c«*s-#^. mmztt ( 1 

11) Pt/Ti/Si0 2 /Sitfflvvfe; 

[ 0 0 2 6 ] ^fflj^fiZ r/ (Zr+Ti ) =0. 4 
2 (jE^TbI) Xf±0 . 6 8 (gtBftls) i»-?P b/ ( P 
b+Zr+Ti)=0. 5kU mm.620'Ckl 

tz. j^xxmmxmxmt. 02^L^a<, 

[0 02 7] COMOCVDSW^-^Jl^V^ 

num. mnm&tnmmitz. js-rc 
ii p z t^is±(c$ ^ptm^^ l 

ifefc LT^*^a^B^i* (c J; S P Z T<^^^ 

#i:U ^^(C-OV^Ar^-vB^^ l^, 2 

io». 2 0»fcS6ifc#. JDR^ 
ftlft^ra+OI«IKMEtt2. lnm/^T-^T'S. 1 ?, i 

[0028] ^^tuarrt^-yifflB+wp bra* 



!(5) 001-220676 (P200 1-2258 



[ o o 2 9 ] 03 iz&t,tizta< , jek&tu. mmss. 
mmx-it (no), (in) RfoffmiLxyh 

swxjmmizxtM (no) &fttf*mzm& 
u din &ftm*Lx^&. mm&Tit. a 
mz. 'wxmg&tuz din E(6]L-c*30. 
(no) mi±%.t>ti&\ ttz. p zt ( 1 1 1 ) 

ffym.V—7X-bZ>Zr/ (Zr+Ti ) =0. 4 2T 
2 0=38. 5" . Zr/(Zr+Ti) =0. 6 8T 
20 = 37. 7° <?)\:—9<r)Uv*v7i]--X<rftW& 

(FWHM) *W£LKhZ\h, -fmiVzm^ 
Iz. JVi>Xfecr)-%V¥W&tfW2?L. ISAtt 
tt) *»rtLtl/CV>*£fc**l/CH*. 

[0030] 

(*1 ) PZT ( 1 1 1 ) 0)av*t>7*/-7*) ! WtM 



IE* A 4. 10 3. 3 9 

m&£> 5. 4 0 5. 0 7 



»/ailfcPZTS»oaiif*SEM^!t"C«KL 

fc. 

[0031] mt5<O*0< , ;W*aT1iR*>y-?tttt 

*) m&jStfffi&z&z&tiMz^ %&mm 
tfxmmiz**), z<7)t£%tixv-?¥im>ft±.L 

( I -V^ftt) ft fc*ufcPZT«ffll ()¥$2 5 Onm) O 
SSS-^Efttt ( I -V«ftt) *«Betfctt**H5, 
H6fc*+. t it^T > *)VX&XZ i: 0 s 

[0032] EtT At SB* ATI* 'J - 9W&<rm.tttf 
Wj:Z>#. £V%--$Lfti-Z>z:btZi')V-7tmit> 

tixuz,. ep*>, iE#A-e<i (no), ( 1 1 1 ) ie 

fcfrfe (ill) ErttcKfttt^lSliLfcifcfcJ: 0, 

<P-Efttt)f#4>*lfcPZT»M (JfS2 5 0nra) <7) 
*a«»-«fHttt (P-EWt) **£U£tft&H 
7, H8fc*.iR*. EfrftPZTfliattf^WBUPr- 
4 0/-tC/cm* % iJtl#Ec=8 0kV/cmT'J>0. gffi 
ftA"CiiPr = 2 0juC/cin2 s E c = 5 OkV/cmT*S> 



(EckPr) ±15?) P ZTiWJgOE c fc P raSttnC 
9, 01 0(^1% 

[0033] /wxmtiitfmtfimiZ dec p r 

•C^St#i.tit&. *fc. IE*Ao:fr;& J gIiftAJ: 9 
ffieEfPrjWWQUTi^. ifittW^ORSHcJ: 
£ ^WE* AO** 1 ** n £ i: **l/0** . 
(2fctf>/3&S) 

tSAflBt : *D£tcJ: fe-f ^XlMW"* £ fc fc «t 9 ISO 
eAtt*«*«Cflttirt-*. *fcErtttli. IE*APZT 
"CJitffimwaW^J: 9 (111) ^MBrtlMMBffl: 
U IHEttAPZT-Cli (111) Eifflfc&^aKfc^T 
*Cfcs6»fe. ffifflfifct Mill) RflKiWIMifc. 

-ei-c-eo (hi) Eony^^-rfc.ts^fli 

4§*> 6ttfflEA££tt * Iff fc 4 k . EfrA P z TT'li 
3i««»T4. 10* *0WXjSKS6"C3. 3 9* fc, 
iBH»PZTT3i«fflKfer5. 4 0- #5. 07' 

[0034] I - V^tt : ffiffilfck it^XltWi I 
fcfciO'J-^IWfeWWIStl*. 10" 6 A/cm2 
*^10- 7 A/cm2 *fc«ifc0)»Efc2 
«H3Li:fc$rofc. ftfciESftPZTTttaSMaRifci:'* 

mtm. mmsmTimm^-Thi^zM 

[00353 ^ffi¥^1t : WXrtiW* £ fc t=«t of 
iSiB*WiiPZT3W»lW, iEfrAPZTTtt5«/hS< 

Zk&Z'Ztz. jE*APZTTli:Pr = 4 0jLtC/c 
ra^ s Ec = 8 0kV/cm, RjB*APZT-CJiPr-2 
0^C/cid2 s Ec=5 0kV/cmt#mzjz%ti:&m%. 

[ 0 0 3 6 ] : HRWf *-S^WtWI<* 

A 8 . ft»«»t3tt6. v<-.5^ia]liT--^Sft»W 
WJ2 

mmi trmzLx* tztivm&t lx ( 1 1 1 ) s 

rRu0 3 / (1 1 1 ) SrTiOj tfflV^T, PZT 

* x tr ^ 4p •*> $ *fe . 

[0037] Itfeilfc P ZltmAXtliaff^fff'ir- 
hfcHl 1 fcwrT. JVUXimmizX 0 ( 1 1 1 ) xt 



!(6) 001-220676 (P200 1-2 258 



f^^ivmmhtl. SffiffcSlP Z 7<7)2 6 = 3 7 . 
7 * fctrttSiJHMRiO . 7 7 1 ' T* 0 , £«NfcO 
5 . 0 7 1 ' Jt^S t 6 . R«fc L 

tt, I-V8tt. P-Etttt, EctPr^HiM 
lfcHWfcfWiLfc. PZTWSJHWtlt^rPZT 

[0 0 38] I-V!f#tt£0l 2. 01 3(^f. W 

zjmmztQv-fvaiimTLTvi. p-E«tt 

2:014, 015fc*t. IE*-ftPZT-C'Pr = 4 0M 
C/cm* . Ec = 80kV/cBu gffi&ilPZTTP r = 
4 0^C/cm2 s Ec = 7 0kV/co^ffft£#tt#f#£> 
£f$AJt 0 tlt^Jfi/t^^m c , P 

[0039] ^XAH&&f$lftl|P Z T«Mrfe-f , 
xt?*i/^PZT[;:^Ti^T'AI>::fc#*$ 
ft*:. 



X\ g&tlX (111) Pt/Ti/SiO; /Si 
IKmMtt.&fob LX B i ( C H 3 ) 3 Ch'J 
*S*/H9HEJJfli:) . Sr |Ta,,, Nb„. 3 (0C 2 

h 5 ) 6 <oc 2 h 4 och 3 > > 2 a&mivmx 
mm zm\ ^trnxtuAr^, 
S6 5 cct u Miwxmmm on. *-&m 

5&-CH0MtT:SrB i 2 (Ta, Nb) 2 0, J« 

[0040] »6ilfcJftOTfflffii«IJfc i><7>T'& 0 . 
.1 «0*fc-3WC P-EtXf x ) is*tim.t:W&Ltc&& 
£01 6(cS+. 6 5 O-Ct ^dfiSlTIWifeAJBbx 

r y 5"*ffltfcwt ^nx ^5 . jmwzto, ±.nt mm 



2 (Ta, Nb) 2 o 9 tt¥ffltt#w*«KLfclU: 

o^o, -eop-Ebx-r'j^xft^mai 7^t* 

[004 1 ] 

If. *fc«liPFiittfc«>«l4lt*, 
[0iB<O(S*^iiBB] 

[HI ] MOCVD^ScOH^H. 

[02 ] l£fl#*0&&^-y£jjTt. 

[03] &1&ik<r)]E}}hPZTC0X&®W*?-y. 

[05 ] $«hlW)iE*AP ZT<o U-7*8H«£. 
[06] ^fe!W)3SS»*PZT«>;-^«aafft. 
[07] £8»toiE#APZTO#tt-«JM«i. 
[08] #fe B B H (7)Sffi#; B a H PZTO^|i-«|f#tt. 

[09] $&a p z t ^jss^fi -nstm.. 

[010] ££ B a B PZTOtfS#-SJE#1±. 
[011] xb-^^^/KoaSfrSPZTOXmislW 
K 

[0 1 2 ] xt^af ^-v/PcOiE^BP Z TO 'J 
[01 3] xt?*i^/HDSEfc B B PZTc9'J-?fl: 
[0 1 4 ] Xf x-v/J/OHarfiP Z TO#S-®E 
[015] xe^^^-v/UOSBftfaPZT^ffi-m 

#m 

[01 6] Hil0!|cOSrB i 2 (Ta,Nb) 2 0 9 JK 
COP-Eb^TU^ftH. 

[017] JtlK^JcOSrB i 2 (Ta,Nb) 2 0 9 g| 



[01] 




i(7) 00 1-220676 (P200 1-2258 



[02] 






!(8) 00 1-220676 (P200 1-2258 



[07] 



[08] 



0 7 





80 




60 




40 


r* 

e 
i> 


10 


\ 




U 


0 








-20 








-40 




-60 




-80 

















U.V 
























— ^ 


































% 

H 














• 
• 











































-400 -300 -200 -100 0 100 200 300 

mn (kv/cn) 



SB -20 
-40 
-60 



Zr<(Zr*TiH>-tt 









































































* 



























































-400 -300 -200 -100 0 100 200 300 400 

«lf (kV/on) 



[09] 



[010] 



09 



60 
50 



\ 

U 

J 30 
£ 20 



* 



10 

0 



— 








p — ♦ 
















HE 











5 10 

£Dio«a: (V) 



is 



120 
100 



5 80 

\ 
> 

- 60 
K 

£ 40 



20 
0 

















— % — 





















S 10 

CPftj^E (V) 



15 



[016] 



[017] 



H16 



017 



20 
15 
10 
5 
0 
-5 

-15 



i ■ ■ | i i i i | m» 1 1 n i 


I|. 1 1 l|l 1 > 

i 
i 


$ 

t-LxJ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1 ; 

^L-l . ■ t 1 ■ ■ ■ 1 > . > » 1 ■ 1 * 



-300 -200 -100 



\ 
(J 
it 

IS 



- 

• 


• 
• 


• 

• 

• 

- 


/ 

j.nl. ii.Iii.iI-" 



«Sft (kV/en) 



-300 -200 -100 0 1(X 

(kV/cm) 



!(9) 001-220676 (P200 1-2258 



II 1] 



[012] 



111 



EBttS Zrt(Zr»Ti)-ft« 




2D 30 40 

Co , K o / degree 

FWHM-0.771 4 (*<SaTl#5.07)') 



012 

io-' 
io- } 

^ 10'' 

5 ,o- 

I 10" 5 

V Iff* 

1CT 7 
10" 



50 



£5fl Zrf(Zr*Ti)-0,«2 





I 








iS 



























































100 150 

(kV/c«n) 



200 



ISO 




(?1 0))01-220676 (P2001-2 258 



015 



[015] 



\ 
u 



90 

60 
40 
20 



SB -20 
-40 
-60 



REftS Zr/(Zrt-Ti)M>.68 



1 



.400 -300 -100 -100 0 100 200 300 400 



(51)Int.Ci.7 mt®& FI f-7>K»#) 

H0 1L 21/8242 

F?-A(##) 4K030 AA11 AA16 BA01 BA04 BA17 
BA18 BA22 BA42 BA46 EA01 
LA01 LA11 LA15 
5F058 BA20 BC03 BC20 BF06 BF80 
BJ10 

5F083 FR01 GA06 HA08 JAB JA14 
JA15 JA17 JA38 JA39 JA43 
PR21 



